were observed from 579.62 m depth to 599.31 m depth in the Pengguan complex (Zhang et al., 2017) . The cataclasite zone consists of pseudotachylyte veins, cataclasite, and a few ultracataclasites.
Samples in this study were collected in the same location from the cataclasite ( Figure DR1 ), which is the wall rock of the pseudotachylyte veins. Therefore, the microstructure, geochemistry and rock magnetism of all samples were homogeneous before heating experiments. Gray pseudotachylyte veins were injected into cataclasite as a flame ( Figure   DR1a ). Fragments of the black vein were injected into the gray vein ( Figure DR1a Figure DR1e shows the microstructural features of S1 (cataclasite) at room temperature. The sample contains 50-90% clasts by volume, these consist of feldspar, quartz, and calcite of various shapes, including rounded, embayed and other irregular forms ( Figure DR1e ).
A2. Heating experiment method
The heating experiments were completed at Shanghai Institute of Ceramics, Chinese Academy of Sciences, Shanghai, China.
To remove moisture and organic matter, 7 samples (S2-S8) were heated at 400 °C for 12 hours in a vacuum graphite tube furnace ( Figure DR2a ) under an argon atmosphere. The process is as follows. (1) Heating from room temperature to 100 °C in 47 minutes and then hold for one hour. (2) Heating from 100 °C to 160 °C in one hour and then hold for one hour. Six samples (S3-S8) were heated in a Thermo-Optical-Measurement system (TOM-AC) to temperatures of 700 °C , 900 °C , 1100 °C , 1300 °C , 1500 °C and 1750 °C , under an argon atmosphere. Firstly, the samples were placed in the charcoal stove (Fig. DR2b) . Secondly, air was evacuated from the stove and replaced by argon. This flushing process was repeated three times to ensure the original gas content was less than 1%. Thirdly, the heating rate was set by the control panel before starting the test. The heating schedule is summarized below.
The heating rates of S3 (700 °C ), S4 (900 °C ) and S5 (1100 °C ) were 30 °C /min. The heating rate of S6 (1300 °C) was 30 °C /min to 900 °C then 20 °C /min to 1300 °C . The heating rate of S7 (1500 °C) was 30 °C /min to 1200 °C then 20 °C /min to 1500 °C . The heating rate of S8 (1750 °C) was 30 °C /min to 1200 °C then 20 °C /min to 1750 °C . Fourthly, the sample was held for 10 minutes in the charcoal stove and then cooled to about 60 °C in 3.5 hours. The cooling curves and average cooling rates of all samples are shown in Fig. DR3 . The cooling rates of S3, S4, S5, S6, S7 and S8 were 3.04 °C /min, 4.00 °C /min, 4.95 °C /min, 5.90 °C /min, 6.86 °C /min and 8.05 °C /min. Lastly, the sample was removed, and the apparatus prepared for the next heating experiment.
All heating experiments were completed under an argon atmosphere. This inert gas protects the samples from chemical reaction with the surrounding material, such as the carbon released by the vacuum furnace.
To preserve sample from avoiding oxidation, the heating and cooling process were completed under an argon atmosphere. When cooled to room temperature within ThermoOptical-Measurement system (TOM-AC) after heating experiments, the samples were taken out and saved in vacuum plastic bags. Microstructural, geochemical and rock magnetic measurements of these samples were completed in two weeks after heating experiments.
A3. Measurement methods
Powder X-ray diffraction (XRD) analyses were carried out using a Dmax 12 kW powder 
A4. Morphological characteristics
According to the real-time monitoring system, the shape of S8 remained almost unchanged below 1121 °C (Fig. 4a-e) . The sample had then expanded in the horizontal direction and shortened in the vertical direction by 1302°C (Fig. 4f) . Above 1421 °C , the cylindrical sample had become a bead (Fig. 4g ). There was gas escape during the heating process from 1502 °C to 1743 °C (Fig. 4h-j) . The bead shape was maintained at the end of the experiment. Figure DR1 . Microstructural features of core around 580.65 m depth. Table DR1 . XRD results for representative samples. Table DR2 . Magnetic parameters of samples from heating experiments. 
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